Has enhanced folate status during pregnancy altered natural selection and possibly Autism prevalence? A closer look at a possible link.
The inverse association between maternal folate status and incidence of infants born with neural tube defects (NTD's) was recognized over twenty years ago and led the US health agencies in the early 1990s to recommend that women of childbearing age consume 400 microg of folic acid each day. The FDA followed by mandating that certain foods be fortified with folic acid and this has resulted in a significant enhancement of maternal folate status to levels that are often difficult to otherwise achieve naturally. At least one study indicates that this has decreased the incidence of NTD's. However, this same time period directly coincides with what many feel is the apparent beginning and continuous increase in the prevalence of Autism and related Autism Spectrum Disorders (ASD's) in the US. Are these similar time frames of changes in maternal folate status and possible Autism prevalence a random event or has improved maternal (and fetal) folate status during pregnancy played a role? It is not only plausible but highly likely. A particular polymorphic form to a key enzyme required to activate folate for methylation in neurodevelopment, 5-methylenetetrahydrofolate reductase (MTHFR), demonstrates reduced activity under low or normal folate levels but normal activity under conditions of higher folate nutritional status. A consequence of the presence of the polymorphic form of this enzyme during normal or reduced folate status are higher plasma homocysteine levels than noncarriers and the combination of these factors have been shown in several studies to result in an increase rate of miscarriage via thrombotic events. However, the incidence of hyperhomocysteinemia in the presence of the polymorphism is reduced under the common condition of enhanced folate status and thereby masks the latent adverse effects of the presence of this enzyme form during pregnancy. Of great importance is that this polymorphism, although common in the normal population, is found in significantly higher frequency in Autisic individuals. It is hypothesized here that the enhancement of maternal folate status before and during pregnancy in the last 15 years has altered natural selection by increasing survival rates during pregnancy of infants possessing the MTHFR C677T polymorphism, via reduction in hyperhomocysteinemia associated with this genotype and thereby miscarriage rates. This also points directly to an increased rate of births of infants with higher postnatal requirements for folic acid needed for normal methylation during this critical neurodevelopmental period. If these numbers have increased then so have the absolute number of infants that after birth fail to maintain the higher folate status experienced in utero thus leading to an increased number of cases of developmental disorders such as Autism. Detection of the C677T polymorphism as well as other methionine cycle enzymes related to folate metabolism and methylation at birth as part of newborn screening programs could determine which newborns need be monitored and maintained on diets or supplements that ensure adequate folate status during this critical postnatal neurodevelopment period.